Simulation studies of substrate recognition by the exocellulase CelF from Clostridium cellulolyticum.
Molecular dynamics (MD) simulations were used to study substrate recognition by the family 48 exocellulase CelF from Clostridium cellulolyticum. It was hypothesized that residues around the entrance of the active site tunnel of this enzyme might serve to recognize and bind the substrate through an affinity for the cellulose monomer repeat unit, β-d-glucopyranose. Simulations were conducted of the catalytic domain of this enzyme surrounded by a concentrated solution of β-d-glucopyranose, and the full three-dimensional probability distribution for finding sugar molecules adjacent to the enzyme was calculated from the trajectory. A significant probability of finding the sugar stacked against the planar faces of Trp 310 and Trp 312 at the entrance of the active site tunnel was observed. Biotechnol. Bioeng. 2016;113: 1433-1440. © 2015 Wiley Periodicals, Inc.